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DETAILED ACTION 

1 . The Amendment filed on 07/1 1/2006 has been received and fully considered. 

2. Claim 2 is cancelled and now claims 1 ,3-9 are presented for examination. 

Response to Arguments 

3. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC S 1 01 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

The claimed invention as a whole must accomplish a practical application. That 
is, it must produce a "useful, concrete and tangible result." State Street, 149 F.3d at 
1373, 47USPQ2d at 1601-02. The purpose of this requirement is to limit patent 
protection to inventions that possess a certain level of "real world" value, as opposed to 
subject matter that represents nothing more than an idea or concept, or is simply a 
starting point for future investigation or research (Brenner v. Manson, 383 U.S. 519, 
528-36, 148 USPQ 689, 693-96); In reZiegler, 992, F.2d 1197, 1200-03, 26 USPQ2d 
1600, 1603-06 (Fed. Cir. 1993)). Accordingly, a complete disclosure should contain 
some indication of the practical application for the claimed invention, i.e., why the 
applicant believes the claimed invention is useful. However, the mere fact that the claim 
may satisfy the utility requirement of 35 U.S.C. 101 does not mean that a useful result is 
achieved under the practical application requirement. The claimed invention as a whole 
must produce a "useful, concrete and tangible" result to have a practical application. 
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4.1 Claims 1 ,3-9 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. While the claims show a plurality of 
mathematical steps/calculations, the claims do not produce a "useful, concrete and 
tangible" result. See MPEP 2106 [R2]. 

Claim Rejections - 35 USC S 1 12 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5.1 Claims 1 ,3-9 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. While the Applicant claims a simulator for 

chemical mechanical polish process, the term "simulator" is not defined in any way by 

the claim, the specification does not provide a standard for ascertaining the requisite 

degree, and one of ordinary skill in the art would not be reasonably apprised of the 

scope of the invention. Furthermore, the claims recite "said simulator receiving:" various 

forms of data and recite various calculation parts; however, there is no indication in the 

claims whether or not these parts are part of the simulator. 

Claim Rejections - 35 USC $ 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6.0 Claims 1 , 3-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. (U.S. Patent No.6, 484,300), in view of Dickenscheid et al. (U.S. patent No. 
6,965,809), and further in view of Adler et al. (USPG_PUB No. 2002/0161534). 

6.1 In considering the independent claim 1 , Kim et al. substantially teaches a 
simulator for a chemical mechanical polishing process for planarizing a semiconductor 
substrate, particularly the steps of receiving: a pattern density data containing 
information about a pattern density per unit region of a fabrication pattern in a pattern 
forming process of a semiconductor device (fig. 1-3C, col.1 line 9-col.4 line 29; also col. 7 
line 24-col.12 line 18); first and second measured data about height distributions of 
irregularities on said semiconductor substrate that are measured before and after a 
chemical mechanical polishing process executed with respect to said pattern forming 
process, wherein said first measured data is compared with a first calculated data about 
a two-dimensional distribution of irregularities on said semiconductor substrate before 
said chemical mechanical polishing process which is calculated from said pattern 
density data, a least squares analysis is performed to obtain a first correlation 
coefficient, and a parameter fitting is performed such that square of said first correlation 
coefficient becomes a maximum, and said second measured data is compared with a 
second calculation data about a two-dimensional distribution of irregularities on said 
semiconductor substrate after said chemical mechanical polishing process which is 
calculated from said pattern density data, a least squares analysis is performed to 
obtain a second correlation coefficient, and a parameter fitting is performed such that 
square of said second correlation coefficient becomes a maximum (fig. 3, also col.1 line 
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9-col.4 line 29 and col.7 line 24-col.12 line 18); a pattern density two-dimensional 
distribution calculating part that receives said pattern density data, expands said pattern 
density data in two dimensions based on a coordinate data, and outputs it as a pattern 
density two-dimensional distribution image (see Kim etal. fig. 3, also col.1 line 9-col.4 
line 29 and col.7 line 24-col. 12 line 18; also Dickenscheid et al. fig. 1-4, col. 1 line 15- 
col.4 line 62; also col. 5 line 47-col.9 line 30); a first height distribution calculating part 
that obtains said first calculated data by executing an operation of multiplying a pattern 
density at individual parts of said pattern density two-dimensional distribution image by 
a thickness of a laminated film laminated on said pattern density two-dimensional 
distribution image (see Kim et al. fig. 1-5, also col. 1 line 9-col.4 line 29 and col.7 line 24- 
col. 12 line 18; also Dickenscheid et al. fig. 1-4, col. 1 line 15-col.4 line 62; also col. 5 line 
47-col.9 line 30); and a height distribution calculating part that obtains said second 
calculated data by executing an operation of multiplying a pattern density at individual 
parts of said two-dimensional reverse Fourier image by said thickness of said laminated 
film laminated on said two-dimensional reverse Fourier image (see Dickenscheid et al. 
fig. 1-5, col. 1 line 15-col.4 line 62; also col.5 line 47-col.9 line 30; and also Kim et al. 
fig. 1-5, col.7 line 24-col. 12 line 18). However, they do not expressly teach a Fourier 
calculating part that performs a Fourier transform of said pattern density two- 
dimensional distribution image and outputs a two-dimensional Fourier image; a spatial 
filter part that subjects said two-dimensional Fourier image to a spatial filter such that 
only a component having a predetermined spatial frequency passes through; and a 
reverse Fourier calculating part that subjects said two-dimensional Fourier image after 
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being subjected to said spatial filter to a reverse Fourier transform and outputs a two- 
dimensional reverse Fourier image. Adler et al. substantially teaches a Fourier 
calculating part that performs a Fourier transform of said pattern density two- 
dimensional distribution image and outputs a two-dimensional Fourier image (fig. 12, 
13(1301)); a spatial filter part that subjects said two-dimensional Fourier image to a 
spatial filter such that only a component having a predetermined spatial frequency 
passes through (fig.12, 13(1302); and a reverse Fourier calculating part that subjects 
said two-dimensional Fourier image after being subjected to said spatial filter to a 
reverse Fourier transform and outputs a two-dimensional reverse Fourier image (fig. 12- 
13(1303)). Although Kim et al. shows a three-dimension simulation, and further teaches 
an analyze pattern density distribution module in fig.3C (350), he does not clear teach a 
two-dimensional distribution. Nevertheless, Dickenscheid etal. teaches a two- 
dimensional Gaussian distribution and further teaches parameter fitting and a 
comparing module (see fig. 1-4, col.1 line 15-col.4 line 62; also col. 5 line 47-col.9 line 
30). Kim et al., Dickenscheid et al., and Adler et al. are analogous art because they are 
from the same field of endeavor and that that the method and apparatus teaches by 
Adler et al. is similar to that of the CMP process simulation method of Dickenscheid et 
al. and Kim et al. Therefore, It would have been obvious to one ordinary skilled in the art 
at the time of the applicant's invention to combine the Fourier calculations of Adler et al. 
with the CMP process simulation of Kim et al and Dickenscheid et al. because Adler et 
al. teaches the advantage of using a composite different signal to improve tradeoff of 
sensitivity vs. false defects and nuisance defects and the ability to classify defects 
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according to the area where they appear (see para 0084-0092) and Dickenscheid et al. 
teaches the advantage of planarized surface to carry out with high-resolution 
subsequent exposure (col.1 lines 14-63). 

6.2 Regarding claim 3, the combined teachings of Kim et al., Dickenscheid et 
al., and Adler et al. substantially teach the mesh adjusting part for sampling meshes of 
said first and second measured data so as to match the mesh of said pattern density 
two-dimensional distribution image (see Dickenscheid et al. fig. 1-4, 8,9, col. 5 line 47- 
col.9 line 30; Kim et al. fig. 3). 

6.3 As per claim 4, the combine teachings of Kim et al., Dickenscheid et al. 
and Adler et al. substantially teach the step of receiving: a third measured data about a 
height distribution of irregularities of an under laid layer of said fabrication pattern which 
is measured before forming said fabrication pattern, and a first and second measured 
data adding parts that add said third measured data to said first and second calculated 
data, respectively (see Dickenscheid et al. fig.1-4, col. 1 line 15-col.4 line 62; also col.5 
line 47-col.9 line 30); also Adler et al. fig. 3,9-10, and Kim et al. figs. 3,7-9). 

6.4 With regards to claim 5, the combine teachings of Kim et al., Dickenscheid 
et al. and Adler et al. substantially teach the mesh adjusting part for sampling meshes of 
said first, second and third measured data so as to match said mesh of said pattern 
density two-dimensional distribution image (see Dickenscheid et al. fig.1-4, col.1 line 15- 
col.4 line 62; also col.5 line 47-col.9 line 30); also Adler et al. fig. 3,9-10, and also Kim et 
al. fig.3). 
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6.5 With regards to claim 6, the combined teachings of Kim et al ., 
Dickenscheid et al., and Adler et al. substantially teach the pattern density two- 
dimensional distribution calculating part that receives said pattern density data, expands 
it in two dimensions based on a coordinate data, and outputs it as a pattern density two- 
dimensional distribution image (see Kim et al. fig.3, 5,9, also col. 1 line 9-col.4 line 29 
and col. 7 line 24-col. 12 line 18; also Dickenscheid et al. fig. 1-5); a height distribution 
calculating part that obtains said first calculated data by executing an operation of 
multiplying a pattern density at individual parts of said pattern density two-dimensional 
image by a thickness of a laminated film laminated on said pattern density two- 
dimensional distribution image (see Kim et al. fig. 3,5,9, also col.1 line 9-col.4 line 29 
and col.7line 24-col.12 line 18; also Dickenscheid et al. fig. 1-5); and a CMP image 
calculating part that obtains said second calculated data by (i) calculating, based on 
said first calculated data, a two-dimensional distribution image of a polishing pad in a 
state that said polishing pad used in said chemical mechanical polishing process of said 
laminated film is pressed against said laminated film, (ii) calculating a two-dimensional 
distribution image of stress exerted on said polishing pad based on said two- 
dimensional distribution image of said polishing pad, and (iii) calculating a two- 
dimensional distribution image of irregularities after polishing said laminated film based 
on said two-dimensional distribution of said stress (see Kim et al. fig.3,5,7,9, col.1 line 
9-col.4 line 29 and col. 7 line 24-col. 12 line 18; also Dickenscheid et al. fig1-2, and Adler 
era/, fig.20). 
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6.6 As per claim 7, the combined teachings of Kim et al., Dickenscheid et al., 
and Adler et al. substantially teach the step of receiving: a third measured data about a 
height distribution of irregularities of an under laid layer of said fabrication pattern which 
is measured before forming said fabrication pattern, and a measured data adding part 
that adds said third measured data to said first calculated data (see Adler et al. fig. 18- 
20, Kim et al. fig. 3, also col. 1 line 9-col.4 line 29 and col. 7 line 24-col.12 line 18; also 
Dickenscheid et al. fig. 1-4). 

6.7 As per claim 8, the combined teachings of Kim et al., Dickenscheid et al., 
and Kim et al. substantially teach the mesh adjusting part for sampling meshes of said 
first and second measured data so as to match the mesh of said pattern density two- 
dimensional distribution image (see Adler et al. fig.9-11, 18-20, Kim etal. fig.3, also 

col. 1 line 9-col.4 line 29 and col. 7 line 24-col. 12 line 18; also Dickenscheid et al. fig. 1-4). 

6.8 With regards to claim 9, the combined teachings of Kim et al., 
Dickenscheid et al., and Adler et al. substantially teach the mesh adjusting part for 
sampling meshes of said first, second and third measured data so as to match said 
mesh of said pattern density two-dimensional distribution image (see Dickenscheid et 
al. fig. 1-4, col. 1 line 15-col.4 line 62; also col. 5 line 47-col.9 line 30); also Adler et al. fig. 
3,9-10, and also Kim et al. fig.3). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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7.1 Ohtake et al. (USPG_PUB No. 2003/0277576) teaches a method and 
device for inspecting surface of semiconductor device. 

7.2 Coon et al. (U.S. Patent No. 6,988,060) teaches an alignment simulation 
method. 

7.3 Ushio et al. (USPG_PUB 2004/024841 1) teaches a method and device for 
simulation method and manufacturing semiconductor device. 

7.4 Mikolas (USPG_PUB 2004/0005769) teaches a method and apparatus for 
endpoint detection. 

8. Claims 1 , 3-9 are rejected and this action is non-final. Any inquiry concerning this 
communication or earlier communications from the examiner should be directed to 
Andre Pierre-Louis whose telephone number is 571-272-8636. The examiner can 
normally be reached on Mon-Fri, 8:O0AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul L. Rodriguez can be reached on 571-272-3753. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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